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2MULTILINGUAL EUROPE:
FACTS, CHALLENGES, OPPORTUNITIES
2.1 EUROPE’S LANGUAGES IN
THE NETWORKED SOCIETY
Europe’s more than 80 languages are one of its richest
and most important cultural assets, and a vital part of
its unique social model [6, 11]. While languages such
as English and Spanish are likely to thrive in the emerg-
ing digital marketplace, many European languages could
become marginal in a networked society. is would
weaken Europe’s global standing, and run counter to the
goal of ensuring equal participation for every European
citizen regardless of language. A recentUNESCO report
on multilingualism states that languages are an essential
medium for the enjoyment of fundamental rights, such as
political expression, education and participation in soci-
ety [18, 19, 20, 21]. From the very beginning, Europe had
decided to keep its cultural and linguistic richness and di-
versity alive during the process of becoming an economic
and political union. For maintaining the policy of multi-
lingualism, the EU’s institutions spend about one billion
Euros a year on translating texts and interpreting spoken
communication. For all European economies the trans-
lation costs for compliance with the laws and regulations
are much higher.
A single European market that secures wealth and social
well-being is possible, but linguistic barriers still severely
limit the free ﬂowof goods, information, services, debates
and innovation. With the increased number of EUmem-
bers and the general trend towards timely trans-border
interaction, everyday communication between Europe’s
citizens, within business and among politicians is more
and more becoming confronted with language barriers.
Many Europeans ﬁnd it diﬃcult to interact with online
services and participate in the digital economy. Accord-
ing to a recent study, 57% of internet users in Europe pur-
chase goods and services in languages that are not their
native language (English is themost common foreign lan-
guage followed by French, German and Spanish). 55% of
users read content in a foreign language while only 35%
use another language to write e-mails or post comments
on the web [22]. A few years ago, English might have
been the lingua franca of the web – the vast majority of
content on the web was in English – but the situation has
now drastically changed. e amount of online content
in other European as well as Asian and Middle Eastern
languages has exploded [23]. Already today, more than
55% of web-based content is not in English. One lan-
guage is especially becoming more and more dominant:
a recent study by the UN Broadband Commission re-
ports that Chinese internet users will overtake English
language users by 2015 [24].
Figure 3 shows the European language communities of
Twitter: the map was created by identifying automati-
cally the languages millions of tweets are written in and
placing them onto a map using their GPS-coordinates
[25]. To a large degree the resulting map replicates Eu-
rope’s language borders – and barriers.
Surprisingly, this ubiquitous digital divide due to lan-
guage borders and language barriers has not gainedmuch
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public attention up until our recent press campaign in
which we informed the public about the ﬁndings of our
META-NET study “Europe’s Languages in the Digital
Age” (see Chapter 4, p. 27 ﬀ.). In this study, published
in our META-NETWhite Paper Series [12], more than
200 experts from all over Europe found that at least 21
of the 30 languages examined are in serious danger of fac-
ing digital extinction. A pressing question raises: which
European languages will thrive in the networked infor-
mation society, and which are doomed to disappear?
e European market for translation, interpretation and
localisationwas estimated to be 5.7 billion Euros in 2008.
e subtitling and dubbing sector was at 633 million Eu-
ros, language teaching at 1.6 billion Euros. e overall
value of the European language industry was estimated at
8.4 billion Euros and expected to grow by 10% per year,
i. e., resulting in ca. 16.5 billion Euros in 2015 [26, 27].
(e global speech technology market is even bigger, it
will reach ca. 20.9billionUS-Dollars by2015 and ca. 31.3
billionUS-Dollars by 2017 [28].) Yet, this existing capac-
ity is not enough to satisfy current and future needs, e. g.,
with regard to translation [29]. Already today, Google
Translate translates the same volume per day that all hu-
man translators on the planet translate in one year [30].
Despite recent improvements, the quality, usability and
integration of machine translation into other online ser-
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vices is far fromwhat is needed. Ifwe rely on existing tech-
nologies, automated translation and the ability to pro-
cess a variety of content in a variety of languages – a key
requirement for the future internet – will be impossi-
ble. e same applies to information services, document
services, media industries, digital archives and language
teaching. ere is an urgent need for innovative tech-
nologies that help save costs while oﬀering faster and bet-
ter language services to the European citizen.
e most compelling solution for ensuring the breadth
and depth of language usage in tomorrow’s Europe is to
use appropriate technology. Still, despite recent improve-
ments, the quality and usability of current technologies is
far from what is needed. e META-NET study men-
tioned above shows that, already today, especially the
smaller European languages suﬀer severely from under-
representation in the digital realm. ere are tremen-
dous deﬁcits in technology support and signiﬁcant re-
search gaps for all languages. For example, machine trans-
lation support for 23 out of the studied 30 languages was
evaluated as having very limited quality and performance,
which is an alarming result!
Another important aspect related to the European dis-
course. Especially the one on innovation has become de-
termined by the English language, and the media report-
ing in that language. As Mark Vanderbeeken, a Belgian
who lives in Italy noted in a widely read essay [31], this
sheer dominance of English carries with it an accompa-
nying perspective of Europe, both in terms of stereotypes
and in terms of relevance to the Anglo-Saxonworld. is
puts European businesses and countries at a serious dis-
advantage that they are not even aware of. It also disad-
vantages businesses in the English-speaking world, which
are perhaps not aware that they are receiving an abbrevi-
ated picture of innovation in Europe. Vanderbeeken calls
this phenomenon “the non-English disadvantage”. It is
another example of a disadvantage which can be success-
fully addressed through multilingual technologies.
2.2 HOW CAN LANGUAGE
TECHNOLOGY HELP?
One way to overcome language barriers is to learn for-
eign languages. Yet without technological support, mas-
tering the EU’s 23 oﬃcial languages and some 60 other
European languages is an insurmountable obstacle for Eu-
rope’s citizens, economy, scientiﬁc progress, and politi-
cal debate [32]. e solution is to build key enabling
technologies: language technologies will oﬀer all Euro-
pean stakeholders tremendous advantages and beneﬁts,
not only in the single market, but also in trade relations
with non-European countries.
Language technology is also a key enabler for the knowl-
edge society. It supports humans in everyday tasks, such
as writing e-mails, searching for information online or
booking a ﬂight. It is oen used behind the scenes of
other soware applications. We beneﬁt when we use
spelling checkers, browse recommendations in an online
shop, hear the spoken instructions of a navigation system
or translate web pages with an online service.
Several popular language technology services are pro-
vided byUS companies, some of them free of charge. e
recent success of Watson, an IBM computer system that
won against human candidates in the game show Jeop-
ardy, illustrates the immense potential. As Europeans, we
urgently have to ask ourselves a few crucial questions:
‚ Can we aﬀord our information, communication and
knowledge infrastructure to be highly dependent
upon monopolistic services provided by US compa-
nies (technological lock-in)?
‚ What is Europe’s fallback plan in case the language-
related services provided by US companies that we
rely upon are suddenly switched oﬀ or if serious access
or security issues arise?
‚ Are we actively making an eﬀort to compete in the
global landscape for research and development in lan-
guage technology?
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‚ Can we expect third parties from other continents
to solve our translation and knowledge management
problems in a way that suits our speciﬁc communica-
tive, societal and cultural needs?
‚ Can the European cultural background help shape
the knowledge society by oﬀering better, more secure,
more precise, more innovative and more robust high-
quality language technology?
We believe that Language Technology made in Europe
for Europe will signiﬁcantly contribute to future Euro-
pean cross-border and cross-language communication,
economic growth [8] and social stability while establish-
ing for Europe a worldwide, leading position in technol-
ogy innovation, securing Europe’s future as a world-wide
trader and exporter of goods, services and information.
2.3 SOCIETAL CHALLENGES
Information technology is bringing people speaking dif-
ferent languages together in new ways. Highly popular
social networks and socialmedia such asWikipedia, Face-
book, Twitter, YouTube, Google+, Pinterest, and Insta-
gram are only the tip of the iceberg.
Many societal changes and economic as well as techno-
logical trends conﬁrm the urgent need to include sophis-
ticated language technology in our European ICT infras-
tructure. Research, development and innovation eﬀorts
in LTmust increase to go beyond what is possible today.
Language Barriers. A study on online commerce shows
that language barriers are economic barriers [33]. Only
59% of retailers can handle transactions inmore than one
language. Translation and localisation costsmust be dras-
tically lowered before Europe’s single digital market is a
reality. Multilingual language technology is the key, es-
pecially for SMEs. At the same time, 81% of all internet
users think that websites run in their country should also
be available in other languages. 44% of European users
think they miss out on interesting information because
websites are not available in a language they understand
[22]. ese facts can no longer be ignored. Reliable LT
can help establish a vast market for information as well as
consumer and entertainment goods in any language.
Ageing Population. Demographic changes bring about
a need for more assistive technologies, especially for spo-
ken language access. An ageing population requires tech-
nology that can help master everyday situations, provide
proactive guidance and that could answer the question,
“Wheredid I leavemyglasses?”Also,morehealth care ser-
vices and support systems will be required. Ambient as-
sisted living (AAL) technologies can greatly beneﬁt from
a personalised, spoken method of interaction.
People with Disabilities. New technologies can help us
reach the ambitious goal of achieving equal opportunities
and promoting independent living. Language technolo-
gies already help people with disabilities to participate
in society. Noteworthy examples include screen readers,
dictation systems and voice-activated services. In addi-
tion to the social aspect there is a huge commercialmarket
for future technologies such as, for example, full dialogue
systems and interactive assistants, sign language recogni-
tion and synthesis, automatic translation, summarisation
and content simpliﬁcation. Approximately 10% of Euro-
peans (50 million citizens) have permanent disabilities.
Immigration and Integration. According to the United
Nations’ International Migration Report 2002, 56 mil-
lion migrants lived in Europe in 2000 [34]. is num-
ber has grown to ca. 60 million people today. Facili-
tating communication, providing access to information
in foreign languages and helping people learn European
languages can help better integrate migrants into Euro-
pean society. In fact, speech and language technologies
can dramatically improve the integration process by pro-
viding intelligent language learning environments, auto-
matic subtitling and translation services in real time.
Personal Information Services and Customer Care. In
our 24/7 “always on” economy we expect quick and reli-
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able answers as well as engaging and timely online news
broadcasts. However, information overload still poses a
serious problem. Citizens, governments and industries
would greatly beneﬁt fromnew technologies that help get
the situation under control again. Language-enabledmo-
bile applications will become personal assistants to every-
one, oﬀering automatic and intelligent question answer-
ing anddialogue capabilities, aswell as automatic, person-
alised and trusted text and speech processing ofmessages,
news items and other content.
Global Cooperation and Human Communication.
Companies need to address new markets where multiple
languages are spoken and support multinational teams at
multiple locations. Many jobs cannot be ﬁlled today be-
cause linguistic barriers exclude otherwise qualiﬁed per-
sonnel. Improvements in language technology can en-
able richer interactions and provide more advanced tele
and video conferencing services. Future technologies like
a 3D internet can enable new modes of collaboration
as well as support more realistic training and education
scenarios. We will soon be able to participate in virtual
events as new forms of entertainment, cultural exchange
and tourism. Combining virtual worlds and simulations
withmultilingual language technology including transla-
tion, automaticminute taking, video indexing and search-
ing will let us experience being European in a new way.
Preservation of Cultural Heritage and Linguistic Di-
versity. According to the principles of the UN-endorsed
World Summit on the Information Society [35], the “In-
formation Society should be founded on and stimulate
respect for cultural identity, cultural and linguistic di-
versity.” Much eﬀort has been put into digital archives
such as Europeana that help promote our cultural her-
itage. However, digitisation is only the ﬁrst step. e
sheer amount of information and language barriers hin-
der access of our cultural treasures. Language technol-
ogy can make this content accessible, e. g., through cross-
lingual search and machine translation. Likewise, com-
munication skills need to be trained. is is underlined
by theUNESCO Information forAll Programme, which
seeks to “foster the availability of indigenous knowledge
through basic literacy and ICT literacy training” [36].
Social Media and e-Participation. Social networks have
a signiﬁcant impact on all areas of society and life. ey
can help us solve technical problems, research products,
learn about interesting places or discover new recipes.
Recent developments in North Africa demonstrate their
ability to bring citizens together to express political
power. Social media will play a key role in the discussion
of important, future topics for Europe like a common en-
ergy strategy and foreign policy. However, certain groups
are becoming detached from these developments. One
can even speak of a broken link regarding communica-
tion cultures. is is an issue since bottom-upmovements
are highly relevant for politicians, marketing experts, and
journalists who would like to know what customers or
citizens think about initiatives, products, or publications.
However, it is not possible to process manually the sheer
amount of information generated in multiple languages
on social networks. We need language technologies that
are able to analyse these streams in real time.
Market Awareness and Customer Acceptance. Lan-
guage technology is a key part of business and consumer
soware but oen hidden inside other, more visible prod-
ucts. Customer acceptanceofLThas recently been shown
to be high. For example, market research by the FordMo-
tor Company indicates that their voice control system,
Ford SYNC, is widely accepted [37]. 60% of Ford vehi-
cle owners use voice commands in their cars. Non-Ford
owners report a three-fold increase in their willingness to
consider Fordmodelswhile 32%of existing customers ad-
mit that the technology played an important role in their
purchase decision. Language technology has a tremen-
dous market potential.
One Market, Many Languages. Support for the 23
oﬃcial languages of the EU has major economic, so-
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cial and political implications. Europe currently lags be-
hind countries such as India (22 oﬃcial languages) and
South Africa (11 national languages). Government pro-
grammes in these two countries actively foster the devel-
opment of language technology for a signiﬁcant num-
ber of oﬃcial languages [38, 39]. Mobile devices are an
even more important bridge between humans and infor-
mation technology. Google already provides free transla-
tion services in 3,306 diﬀerent language pairs as well as
voice input for 16 languages and speech output for 24
languages. Apple’s App Store has demonstrated how pre-
mium content and products can bemarketed for free and
for a fee. Europe must address this global competition.
Secure Europe. e eﬀective persecution of illegal on-
line activities such as fraud and identity the requires au-
tomatic tools that can help detect crimes andmonitor of-
fenders. Language technology can help to build systems
that can monitor, analyse and summarise large amounts
of text, audio and video data in diﬀerent languages and
from diﬀerent sources.
is collection of solutions was inﬂuenced by bigger
trends (see Chapter 3.1). Many of these products and
services are only available online. For example, Face-
book and Twitter enabled recent political developments
in North Africa. In Europe, the idea of social innovation
has recently sparked an interest as it “oﬀers an eﬀective
approach to respond to social challenges by mobilising
people’s creativity to develop solutions and make a bet-
ter use of scarce resources” [40]. Social innovation is part
of Europe’s 2020 strategy and critically relies on active in-
volvement of citizens, which in turn calls for supportive
multilingual language technologies.
Multilingualism has become the global norm rather than
the exception [19]. Future applications that embed infor-
mation and communication technology require sophis-
ticated language technologies. Fully speech-enabled au-
tonomous robots could help in disaster areas by rescuing
travellers trapped in vehicles or by giving ﬁrst aid. Lan-
guage technology can signiﬁcantly contribute towards
improving social inclusion. Language technology can
help us provide answers to urgent social challenges while
creating genuine business opportunities. Language tech-
nology can now automate the very processes of transla-
tion, content production, and knowledge management
for all European languages. It can also empower in-
tuitive language/speech-based interfaces for household
electronics, machinery, vehicles, computers and robots.
In addition to these vertical societal challenges there are
multiple horizontal properties that future language tech-
nologies need to exhibit. One of these properties is sit-
uation or context awareness. Many or even most appli-
cations sketched above need to exhibit a certain level of
situation or context awareness. e challenge is to de-
sign and implement a paradigm in which language tech-
nologies are no longer static applications but able to adapt
themselves to speciﬁc situations, trends and contexts such
as, for example, user preferences or user interests. Secu-
rity applications need to be aware of criminal or violent
tendencies in communication patterns. E-participation
systems need to be aware of interest in societal issues and
need to have access to internet debates and the opinion of
large online communities towards certain topics. Tools
for the analysis of market awareness need methods for
reputation mining, customer relationship systems need
algorithms for attitude analysis.
2.4 MARKET OPPORTUNITIES
e market oﬀers tremendous business potential for Eu-
ropean language technology companies, especially for
online retailers, language services, LT usage in key mar-
kets, data intensive scenarios and selected devices and en-
vironments. (is section is partially based on [41]).
Most online retailers are limited to small segments, the
largest of which scarcely exceeds 60million in population
[42]: 82% of European retailers operate in only a single
language, 11% in only two, and only 2% provide services
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in ﬁve or more languages; only 21% of European retail-
ers support cross-border transactions. Although 51% of
European retailers sell via the internet, a vanishing small
number of Europeans currently engage in online cross-
border purchases. Language technology that lowers the
burden and costs of translation and localisation for Euro-
pean languages would not only open the European mar-
ket to European businesses, but enable them to access the
estimated population of one billion individuals world-
widewho speak one of Europe’smajor languages, with ac-
companying economic beneﬁt for European companies.
emarket for LT soware is currently expected to grow
to 30 billion Euros by 2015 (versus 20 billion Euros to-
day). European enterprises – particularly the more than
500 active European SMEs – have the potential to domi-
nate the ﬁeld if they can oﬀer compelling solutions to Eu-
rope’s needs for online businesses and other ﬁelds.
Aside from the sales potential for online retailers, deploy-
ment of LT would increase overall demand for language-
related services, currently worth ca. 5 billion Euros in Eu-
rope (expected to grow to ca. 8 billion Euros by 2015).
As translation becomes the norm rather than the excep-
tion, the translation market, one which Europe currently
dominates, would be expected to see substantially faster
growth than anticipated.
In addition, dedicated LT-intense services will gain im-
portance. Examples are technical translation supported
by LT in the automotive domain, automatic interpreting
for tourism and culture, or speaker veriﬁcation for ﬁnan-
cial services and banking. e European LT industry is
in a good position to serve these markets, since European
LT companies specialise in these domains.
ebusiness role of LT can be characterised in terms of its
relation to the Big Data market (estimated at ca. 4 billion
Euros in 2012, expected to grow to ca. 13 billion Euros
by 2015), cloud-based models for distribution and com-
putation (expected to reach 45 billion Euros in the near
future) or business data intelligence gathering and analy-
sis (currently a 27 billion Euros market). In all these areas
LT will be crucial for assuring high quality and meaning-
ful use of data and data infrastructures.
Finally, certain types of systems and devices will require
LT for core functionality. Mobile devices currently drive
43% of current IT growth; embedded systems are cur-
rently an 800 billion Euros p. a. industry. At the moment
U.S.-based companies have a lead in these areas, but their
oﬀerings oen do not consider multilingualism as a base
requirement. is will create amarket opportunity in the
billions of euros for European LT companies.
18
Open Access. This chapter is distributed under the terms of the Cre-
ative Commons Attribution Noncommercial License, which permits 
any noncommercial use, distribution, and reproduction in any medi-
um, provided the original author(s) and source are credited.
